Abstract: This study presents a structural factor analysis approach to measure the impact of advertising on consumer demand. It is assumed that advertising affects the latent perception of consumers, which in turn influences their purchasing behavior. This study investigates the relationship between consumer purchases and retail store advertising (i.e., newspaper advertising, in-store display, and point-of-purchase display) of three fruit juices using an extended Rotterdam model. The results show that the demand for orange juice and grapefruit juice was affected by their own advertising, while the demand for apple juice was only affected by advertising of competitive juices.
Economists have devoted considerable attention to measuring the impact of advertising messages on sales. Recent studies have examined the effectiveness of advertising, using both single-equation (Ward and Dixon, 1989 ) and systems-ofdemand-equations approaches (Duffy, 1991) ; the dynamic nature of advertising's effect on sales (e.g. Ward and Dixon, 1989) , and the potential simultaneity of feedback relationships that may exist between advertising and sales (e.g. Schmalensee, 1972) ; and optimal advertising rules under various market arrangements (Nerlove and Arrow, 1962) .
Chang and Kinnucan point out that it is important to find a proper measure of advertising effort because the impact of advertising on sales or market shares is in general unobservable, and an inaccurate measure would produce biased estimates of advertising impact. Recognizing that advertising variables are not readily quantified when attempting to measure the effectiveness of advertising, most past studies on food advertising employed advertising expenditures as proxies for advertising messages. However, the use of proxies or variables measured with error within the standard regression framework renders parameter estimates biased and inconsistent (Fuller, 1987 (Bollen) . Although models designed to handle latent variables have been widely used in some fields of the social sciences, they have not been commonly applied to economic data (Goldberger, 1972) , especially in advertising studies.
Ray (1973) indicates that making choices among low-priced consumer goods with only trivial differences does not warrant careful consideration and attitude formation prior to action. He concludes that consumers buy on the basis of superficial top-of-mind awareness from either saturated advertising exposure or "on-the-spot" reminders. A 1987 study of more than 48,000 grocery shoppers by Nielsen Market Research Company found that about 70 percent of the fruitjuice buying decisions were made in-store instead of being specifically planned in advance (Nielsen, 1987) . Therefore, in-store advertising and promotions are important for both manufacturers and retailers.
The purpose of this study is to demonstrate that using advertising expenditures as proxies for advertising effort in demand studies may lead to biased and inconsistent estimates and that the latent variable approach may provide an avenue to correct for measurement errors in advertising variables. The relationship between sales of three fruit juices (i.e., orange juice, grapefruit juice, and apple juice) and retailers' advertising activities (i.e., newspaper advertising, point-of-purchase display, and in-store displays) will be used as an example in this study.
In the present study, we examine how income, price, and retail advertising influence the demand for juice in the U.S. The model specification, i.e., an extended Rotterdam model with latent consumer-perception variables, is introduced in the next section and is followed by a description of the data and tests for data stationarity and cointegration. The test results for data stationarity and cointegration are used to justify the choice of Rotterdam demand functional form. The structural factor analysis model technique and empirical specification are discussed. Finally, we discuss the advantages of using the structural factor analysis modelling technique in analyzing the impact of advertising on demand.
Model Specification
The proper treatment of advertising in demand model specification remains a controversial issue. Some researchers (e.g., Theil 1976) argue that since advertising works by changing consumers' tastes and preferences (thus affecting the marginal utilities of the goods in question), advertising should enter directly into the utility function and, therefore, should be treated in demand specifications in the same manner as prices and income. Others (Nelson, 1974; Stigler and Becker, 1977; Kotowitz and Mathewson, 1979; Verma, 1980) suggest that advertising does not change tastes and preferences; rather, it influences demand by changing consumers' perceptions of the characteristics of the advertised good.
